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DETAILED ACTION 

1 . This action is responsive to the amended application filed on June 16, 2006. 

2. Claims 1-19 are rejected. 

Response to Arguments 

3. Regarding Applicants response to 101 rejection : Applicants amended Claims 1 , 
and 1 1 to recite the use of computer in performing the method of emulation. This 
language restricts the broadest reasonable interpretation of the claims to the 
technological art. It is therefore the rejection is withdrawn. 

4. Regarding Applicants response to 103 rejection : 

a. General Allegation of Patentability : Applicants argument fail to comply with 
37 CFR 1.111 (b) because they amount to general allegation that the claims 
define a patentable invention without specifically pointing out how the language 
of the claims patentably distinguishes them from the references. 

b. Unpersuasive Argument : Applicant's arguments filed June 16, 2006 have 
been fully considered but they are not persuasive. Applicants argued that the 
prior arts (Kanai and ThermaView) do not disclose the steps of generating 
transformational array for mechanical model using a computer, viewing motion of 
the mechanical model in a motion viewer based on the transformation array 
using a computer, steps of replicating a motion of mechanical model by 
generating a PLC code for the motion of the mechanical model if the motion of 
the mechanical model was acceptable and using the accepted motion of the 
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mechanical model to compare the behavior of the PLC code relative to the 

accepted motion by playing the PLC code. 

The examiner is respectfully disagrees. As cited in pen/ious office action, 

Kanai clearly discloses: 

1. generating transformational array for mechanical model using a 
computer (analogous to "The series snapshots during the co-simulation on 
the VRML viewer." Page 6, left side column, lines 25-26; fig. 9), 

ii. viewing motion of the mechanical model in a motion viewer 
based on the transformation array using a computer (analogous to " The 
animation effect of the components can be achieved by adding the 
description of 5. This description can be defined in the ordinarily VRML 
authoring tools, and the dynamic behavior of the model can be executed 
on the most of VRML viewer." Page 5, right side column, lines 15-19), 

iii. steps of replicating a motion of mechanical model by generating 
a PLC code for the motion of the mechanical model if the motion of the 
mechanical model was acceptable and using the accepted motion of the 
mechanical model to compare the behavior of the PLC code relative to 
the accepted motion by playing the PLC code (analogous to "The control 
code of PLC is developed and implemented to the PLC. Input and output 
signals of the real PLC are connected to the VRML viewer. Co-simulation 
is executed by sending and receiving the I/O signals between the 
PLC and the viewer. The programmer can visually check whether 
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every components in the equipment are working right." Page 5, left 
side column, #5, Fig. 3 and Fig. 7, "As a result of co-simulation, the model 
of the components in the VRML viewer (community-Place Browser) can 
be dynamically moved according to the control code in the PLC." 

Page 6, left side column, Fig. 9). 

c. Arguing Against References Individually : Applicants argued that the prior 
art Kanai does not disclose a PLC Emulator. In response to applicant's 
arguments against the references individually, one cannot show nonobviousness 
by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413. 208 USPQ 871 
(CCPA1981); In re Merck & Co.. 800 F.2d 1091. 231 USPQ 375 (Fed, Cir. 1986). 
Although Kanai does not teach or disclose a PLC Emulator explicitly, he is 
clearly used a different kind of PLC Emulator called VRML viewer which is 
the programmer can visually check whether every components in the equipment 
are working right, which is functionally equivalent to the PLC emulator of the 
invention (See Kanai, page 3, left side column, #5; Fig. 2). 

d. Accordingly, the examiner maintains the rejections. 

C/a/7n Rejections - 35 USC § 102 
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
states. 
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6. Claims 1-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Satoshi 
Kanai, and Takeshi Kishinami, "A Virtual Verification Environment for the Sequence 
Control System Using VRML and JAVA". 1999 by ASME, pgs 1-8, herein referred as 
Kanai. 

As per Claim 1 : 

Kanai discloses a method of emulating machine tool behavior for a 
programmable logic controller logical verification system for manufacturing a motor 
vehicle (analogous to "VRML-based virtual verification environment of PLC code, and 
procedures of building models and co-simulation." page 2, right side column, "2.1 
Proposed procedures of PLC code verification"), said method comprising the steps of: 
constructing a mechanical model using a computer (analogous to "In the 
co-simulation, models of the system components are built first in the compute, 
..." page 2, left side column, lines 15-17); 

generating transformational arrays for the mechanical model using the 
computer (analogous to "The series snapshots during the co-simulation on the 
VRML viewer." Page 6, left side column, lines 25-26; fig. 9); 

viewing motion of the mechanical model in a motion viewer (analogous to 
" The animation effect of the components can be achieved by adding the 
description of 5. This description can be defined in the ordinarily VRML authoring 
tools, and the dynamic behavior of the model can be executed on the most of 
VRML viewer." Page 5, right side column, lines 15-19) based on the 
transformational arrays using the computer (analogous to "The series snapshots 
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during the co-simulation on the VRML viewer." Page 6, left side column, lines 25- 
26; fig. 9); 

determining whether the motion of the mechanical model is acceptable 
(analogous to "The makers of automated factory components respectively build 
the model of their component which has geometry and behavior in the VRML 
format. The pre-fabricated models are stored in public database." Page 2, right 
side column, "2.1 Proposed procedures of PLC code Verification" #1); 

replicating the motion of the mechanical model by generating PLC code 
for the motion of the mechanical model (analogous to "The control code of PLC is 
developed and implemented to the PLC. Input and output signals of the real PLC 
are connected to the VRML viewer. Co-simulation is executed by sending and 
receiving the I/O signals between the PLC and the viewer." Page 6, left side 
column; Fig. 2, and Fig. 3); and 

using the accepted motion of the mechanical model to compare the 
behavior of the PLC code relative to the accepted motion by playing the PLC 
code (analogous to " Based on the proposed reference model of the components 
and the implementation method, the model of components including the state 
transition and geometry, and event routing relation between components where 
described by using a VRMI " Page 5, right column, "5. An example of co- 
simulation" lines 1-6; "This co-simulation technique can make testing and 
debugging processes of the PLC code more reliable." Page 2, left side column, 
lines 19-21 ; "The programmer can visually check whether the every components 
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in the equipment are working right." Page 5, left side column, #5, Fig. 3 and Fig. 
7, "As a result of co-simulation, the model of the components in the VRML viewer 
(community-Place Browser) can be dynamically moved according to the control 
code in the PLC." Page 6, left side column, lines 22-24; Fig. 9) with a PLC 
emulator (analogous to "VRML Viewer" page 3, left side column, #5; Fig. 2). 
As per Claim 2: 

Kanai discloses a method as set forth in claim 1 wherein said of constructing 
comprises using a mechanical tool design system to construct the mechanical model 
(analogous to "In the co-simulation, models of the system components are built first in 
the compute, ..." page 2, left side column, lines 15-17). 
As per Claim 3: 

Kanai discloses steps of constructing an electromechanical model (analogous to 
"the code implemented on the programmable Logic Control (PLC) controls various 
system components such as actuators, sensors, mechanism, pneumatic and electric 
circuit, operating panels, etc in the equipment. Building the system components in the 
equipment..." page 1, left side column, "1. Introduction" lines 4-8), 
As per Claim 4: 

Kanai discloses step of constructing the mechanical model includes binding the 
electromechanical model to the mechanical model (analogous to "the code implemented 
on the programmable Logic Control (PLC) controls various system components such as 
actuators, sensors, mechanism, pneumatic and electric circuit, operating panels, etc in 
the equipment. Building the system components in the equipment..." page 1, left side 
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column, "1. Introduction" lines 4-8). 
As per Claim 5: 

Kanai discloses step of constructing the electromechanical model comprises 
using a PLC logical verification system to construct the electromechanical model 
(analogous to "In order to realize visual verification of the PLC code, both 3-D geometry 
and dynamic behavior in each component must be modeled and implemented in the 
VRML." page 4, left side column, under a title "3.2 Reference model of the component" 
lines 1-3). 
As per Claim 6: 

Kanai discloses step of generating transformational arrays based on computer 
aid design (CAD) geometries of the mechanical model (analogous to "The series 
snapshots during the co-simulation on the VRML viewer." Page 6, left side column, lines 
25-26; fig. 9). 
As per Claim 7: 

Kanai discloses step of exporting the mechanical model to a control system 
design system (analogous to "The programmer of the PLC code collect the models of 
the components from databases of several different makers individually through the 
network. The collected model imported to a VRML authoring tool." page 3, left side 
column, lines 1-4). 
As per Claim 8: 

Kanai discloses step of constructing a motion file based on the mechanical model 
(analogous to "The description of dynamic behavior can also added to the 3-D scene by 



Application/Control Number: 09/966,121 Page 9 

Art Unit: 2128 

using JAVA code as an external scripting language." Page 2, right side column, lines 8- 
10; "3D geometry of the components, their motion behaviors corresponding to the state 
transition of the component can be easily defined by adding the several standard nodes 
of VRML in the code." Page 3, right side column, #6) and transformational arrays 
(analogous to "The series snapshots during the co-simulation on the VRML viewer." 
Page 6, left side column, lines 25-26; fig. 9). 
As per Claim 9: 

Kanai discloses step of displaying further comprises playing the motion file by 
motion player (analogous to " The animation effect of the components can be achieved 
by adding the description of 5. This description can be defined in the ordinarily VRML 
authoring tools, and the dynamic behavior of the model can be executed on the most of 
VRML viewer." Page 5, right side column, lines 15-19). 
As per Claim 10: 

Kanai discloses step of returning to the mechanical tool design system if the 
motion of the mechanical model is not acceptable (analogous to both 3-D geometry 
and dynamic behavior in each component must be modeled and be implemented in the 
VRML." Page 4, left side column, "3.2 Reference model of the component" page 2, right 
side column, lines 5-14). 
As per Claim 11: 

Kanai discloses a method of emulating machine tool behavior for a 
programmable logic controller logical verification system for manufacturing a motor 
vehicle (analogous to "VRML-based virtual verification environment of PLC code, and 
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procedures of building models and co-simulation." page 2, right side column, "2.1 
Proposed procedures of PLC code verification"), said method comprising the steps of: 

constructing a mechanical model using a computer (analogous to "In the 
co-simulation, models of the system components are built first in the compute, 
..." page 2, left side column, lines 15-17); 

generating transformational arrays for the mechanical model using the 
computer (analogous to "The series snapshots during the co-simulation on the 
VRML viewer." Page 6, left side column, lines 25-26; fig. 9); 

constructing a motion file based on the mechanical model and the CAD 
transformational arrays using a computer (analogous to "The description of 
dynamic behavior can also added to the 3-D scene by using JAVA code as an 
external scripting language." Page 2, right side column, lines 8-10); 

viewing motion of the mechanical model in a motion viewer ) (analogous 
to " The animation effect of the components can be achieved by adding the 
description of 5. This description can be defined in the ordinarily VRML authoring 
tools, and the dynamic behavior of the model can be executed on the most of 
VRML viewer." Page 5, right side column, lines 15-19) based on the 
transformational arrays using the computer (analogous to "The series snapshots 
during the co-simulation on the VRML viewer." , page 3, left side column, #5; Fig. 
2); 

determining whether the motion of the mechanical model is acceptable 
(analogous to "The makers of automated factory components respectively build 
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the model of their component which has geometry and behavior in the VRML 
format. The pre-fabricated models are stored in public database." Page 2, right 
side column, "2.1 Proposed procedures of PLC code Verification" #1); 

replicating the motion of the mechanical model by generating PLC code 
for the motion of the mechanical model if the motion of the mechanical model 
was acceptable (analogous to "The control code of PLC is developed and 
implemented to the PLC. Input and output signals of the real PLC are connected 
to the VRML viewer. Co-simulation is executed by sending and receiving the I/O 
signals between the PLC and the viewer." Page 6, left side column; Fig. 2, and 
Fig. 3); and 

using the accepted motion of the mechanical model to compare the 
behavior of the PLC code relative to the accepted motion by playing the PLC 
code (analogous to " Based on the proposed reference model of the components 
and the implementation method, the model of components including the state 
transition and geometry, and event routing relation between components where 
described by using a VRMI " Page 5, right column, "5. An example of co- 
simulation" lines 1-6; "This co-simulation technique can make testing and 
debugging processes of the PLC code more reliable." Page 2, left side column, 
lines 19-21 ; "The programmer can visually check whether the every components 
in the equipment are working right." Page 5, left side column, #5, Fig. 3 and Fig. 
7, "As a result of co-simulation, the model of the components in the VRML viewer 
(community-Place Browser) can be dynamically moved according to the control 
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code in the PLC." Page 6, left side column, Fig. 9) with a PLC Emulator 
(analogous to "VRML Viewer" , page 3. left side column, #5; Fig. 2). 

As per Clainfi 12: 

Kanai discloses a method as set forth in claim 1 wherein said of constructing 
comprises using a mechanical tool design system to construct the mechanical model 
(analogous to "In the co-simulation, models of the system components are built first in 
the compute, ..." page 2, left side column, lines 15-17). 
As per Claim 13: 

Kanai discloses steps of constructing an electromechanical model (analogous to 
"the code implemented on the programmable Logic Control (PLC) controls various 
system components such as actuators, sensors, mechanism, pneumatic and electric 
circuit, operating panels, etc in the equipment. Building the system components in the 
equipment..." page 1, left side column, "1. Introduction" lines 4-8). 
As per Claim 14: 

Kanai discloses step of constructing the mechanical model includes binding the 
electromechanical model to the mechanical model (analogous to "the code implemented 
on the programmable Logic Control (PLC) controls various system components such as 
actuators, sensors, mechanism, pneumatic and electric circuit, operating panels, etc in 
the equipment. Building the system components in the equipment..." page 1, left side 
column, "1. Introduction" lines 4-8). 
As per Claim 15: 
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Kanai discloses step of constructing the electromechanical model comprises 
using a PLC logical verification system to construct the electromechanical model 
(analogous to "In order to realize visual verification of the PLC code, both 3-D geometry 
and dynamic behavior in each component must be modeled and implemented in the 
VRML." page 4, left side column, under a title "3.2 Reference model of the component" 
lines 1-3). 
As per Claim 16: 

Kanai discloses step of generating transformational arrays based on computer 
aid design (CAD) geometries of the mechanical model (analogous to "The series 
snapshots during the co-simulation on the VRML viewer." Page 6, left side column, lines 
25-26; fig. 9). 
As per Claim 17: 

Kanai discloses step of exporting the mechanical model (analogous to "The 
programmer of the PLC code collect the models of the components from databases of 
several different makers individually through the network. The collected model imported 
to a VRML authoring tool." page 3, left side column, lines 1-4) to the PLC Emulator 
(analogous to "VRML Viewer" page 3, left side column, #5; Fig. 2). 
As per Claim 18: 

Kanai discloses step of displaying further comprises playing the motion file by 
motion player (analogous to " The animation effect of the components can be achieved 
by adding the description of 5. This description can be defined in the ordinarily VRML 
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authoring tools, and the dynamic behavior of the model can be executed on the most of 
VRML viewer." Page 5, right side column, lines 15-19). 
As per Claim 19: 

Kanai discloses step of returning to the mechanical tool design system if the 
motion of the mechanical model is not acceptable (analogous to both 3-D geometry 
and dynamic behavior in each component must be modeled and be implemented in the 
VRML." Page 4, left side column, "3.2 Reference model of the component" page 2, right 
side column, lines 5-14). 
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Conclusion 



7. Claims 1-19 are rejected. 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Jerry Banks, "HANDBOOK OF SIMULATION Principles, Methodology, 
Advances, Applications, and Practice," 1998 by John Wiley and Sons, Inc. 
S. Vedapudi, "Using MOM to do Emulation of a Car Assembly Line" Brooks 
Automation Symposium V1, pgs 1-4, 

W. Dong, F. Palmquist, and S. Lidholm, "A Simple and Effective Emulation Tool 
Interface Development for Tricept Application" Proceedings of the 33^ ISR 
October 7-11, 2002, 

9. Any inquiring concerning this communication or earlier communication from the 
examiner should be directed to Kibrom K. Gebresilassie whose telephone number is 
(571) 272-8571 . The examiner can normally be reached on Monday-Friday, 8:30 am to 
4:30 pm. If attempts to reach the examiner by telephone are unsuccessful, the examiner 
supervisor, Kamini shah can be reached at (571) 272-2279. The official fax number is 
(571) 273-8300. Any inquiring of a general nature relating to the status of this 
application should be directed to the group receptionist whose telephone number is 
(571)272-3700. 
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